A simple proof is given of a congruence (due to Kaplan) involving the number of solutions of a certain biquadratic congruence.
Let p be a prime = 1 (mod 4) and let q be an odd prime distinct from p. Let N denote the number of solutions of x4 + • ■ • + x* = q (mod p). In [2] Kaplan claims to compute N exactly (see pp. 115, 140, 141) but in fact he only determines N modulo q (for counterexample see example at end of this note). Fortunately this is all that is needed for his delightful proof of the law of biquadratic reciprocity. In this note we giye a very simple derivation of Kaplan's congruence for N modulo q based on properties of Gauss and Jacobi sums (see for example [1] ).
We let a, b be such that p = a2 + b2, a = 1 (mod 2), b = 0 (mod 2), a -b + 1 = 0 (mod 4), and set 77 = a + bi, so that p = irïï, with m = -1 (mod (1 + ¡)3). Example. Take/) = 5, a = 3, it = 1+2/, so that (q/p) = -1, (a/7r)4 = -i, (9/^)4 = '■ The theorem gives TV = 28 (mod 3). It is easy to see that x4 + x\ + x4 = 3 (mod 5) has TV = 64.
